Calcium-dependent distance changes in binary and ternary complexes of troponin.
Calcium-dependent distance changes have been determined by resonance energy transfer in binary and ternary troponin complexes in order to collect evidence for the structural rearrangements which are part of the hypothetical trigger mechanism of skeletal muscle contraction. Donor and acceptor fluorophores were either intrinsic tryptophans in subunits with a favourable sequence from different species, quasi-intrinsic Tb3+ ions bound to troponin C or extrinsic labels attached to specific cysteine or methionine residues. All chemically modified subunits proved fully active in conferring calcium sensitivity onto myosin ATPase. Nine distances were determined between five sites which allowed construction of a three-dimensional lattice representing the spatial distribution of four sites in the ternary complex of troponin C, I and T. Distances in binary complexes were nearly unaltered upon addition of the third subunit. Regulatory calcium binding caused distance changes of the order of 0.7-1.1 nm. In view of the large displacements of the hypothetical mechanism, they turned out to be smaller than anticipated. The fluorophoric sites selected may be localized in a zone of the troponin complex which happens to be relatively little affected by the mechanism. Alternatively, amplification of the moderate changes seen here would require the complete set of thin filament proteins.